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(54) TRANSPARENT CONDUCTIVE FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a transparent 
conductive thin film high in conductivity and visible 
light transmittance, without being deteriorated with 
time and excellent in preservation stability by holding 
a silver-base thin film between transparent oxide thin 
films to constitute the three-layer transparent 
conductive film. 

SOLUTION: A silver-base thin film 12 is held between 
transparent oxide thin films 11 and 13 to constitute a 
three-layer transparent conductive film 1. The 
transparent oxide film 13 is the mixed oxide of a first 
base material contg. >1 kind of metallic oxide easy to 
form a solid soln. with silver and a second base 
material contg. >1 kind of metallic oxide difficult to 
form a solid soln. with silver, and the silver-base thin 
film 12 is a silver alloy contg. at least gold. 
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(54) TRANSPARENT CONDUCTIVE FILM 



(57)Ab3tract: 



PROBLEM TO BE SOLVED: To provide a transparent conductive thin film 
high in conductivity and visible light transmittance, without being deteriorated 
with time and excellent in preservation stability by holding a silver-base thin 
film between transparent oxide thin films to constitute the thi'ee-layer 
transparent conductive film. 

SOLUTION: A silver-base thin film 12 is held between ti'ansparent oxide 
thin films 1 1 and 1 3 to constitute a thi-ee-layer transparent conductive film 1 . 
The transparent oxide film 1 3 is the mixed oxide of a first base material 
contg. ≥l kind of metallic oxide easy to form a solid soln. with silver and a 
second base material contg. ≥l kind of metallic oxide difficult to form a 
solid soln. with silver, and the silver-base thin film 1 2 is a silver alloy contg. 
at least gold. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the transparent electric conduction layer used for the 
transparent electrode of display, such as a liquid ciystal display, an I/O device, or a plasma display, etc.. and ii is cspecialh' ichiicd 
with the enhancement of a transparent electric conduction layer which conductivity and whose visible-ray pemieabiliiy were high 
at the thin film, and was moreover excellent in the store stabilit)'. 
[0002] 

Pescription of the Prior Art] The electrode plate with which the transparent electric conduction layer of the electrode 
configuration which penetrates a visible ray was prepared on substrates, such as glass and a plastics film, is widely used for the 
I/O electrode which carries out a direct input from the display screen of the electrode for a display of various display, such as a 
liquid crystal display, or this display. 

[0003] ITO thin film which added the tin oxide in indium oxide as this transparent electric conduction layer paying attention to 
the high conductivity is used widely, the specific lesistance is 2.4x1 0-4ohm and cm about, and, in the case of the 240nm thickness 
usually applied as a transparent electrode, the sheet resistivity' is about lOohm/**. 

[0004] Moreover, although the tin-oxide thin film, the thin film (Nesa membrane) constituted by this tin oxide by adding an 
antimony oxide, the thin film constituted by the zinc oxide by adding an aluminum oxide are known in addition to this, each of 
these is inferior to the above-mentioned ITO thin film in the conductivity, and since chemical resistance or durability to an acid, 
alkali, etc. is inadequate, generally they has not spread. 

[0005] The transparent electric conduction layer of three layer structures which the front rear face of a silver thin film is made to 
carry out the laminating of ITO thin film or the indium oxide thin film (10 thin film), and are constituted as a heat ray reflective 
layer in the 7thICVM held in Japan in 1982 on the other hand is proposed. The transparent electric conduction layer of these three 
layer structures has the low sheet resistivity about about 5ohms / **, and the application to the above-mentioned transparent 
electrode was expected taking advantage of the high conductivit}- . 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, in the above-mentioned display unit or the I/O device, it is required that it 
is asked for increasing a pixel density and displaying a precise screen in recent years, and precise-ization of the above-mentioned 
transparent-electrode pattern is demanded in connection with this, for example, the terminal area of the above-mentioned 
transparent electrode is constituted from a pitch which is about 100 micrometers. Moreover, in the method (COG) with which the 
direct file of the IC for a liquid crystal drive is canied out to a substrate in liquid civstal di.splay equipment, there is a fraction 
from which leading about of a wiring serves as a thin line called the width of face of 20-50 micrometers, and the advanced etching 
manipulation fitness which is not in the fomier, and high conductivity (low resistivit>0 are demanded. 

[0007] Moreover, in order to be asked also for large-sized-ization of the display screen on the other hand, to fomi the transparent 
electrode of a precise pattern which was mentioned above about such a big screen and to enable it to impress sulficient driver 
voltage for liquid crystal moreover, the transparent electric conduction layer equipped with the high conductivit}' of below 5ohms 
/ ** as the above-mentioned ti*ansparent electi*ode needed to be applied, moreover - in addition, when peifonning a 
multi-gradation display of 16 or more gradation in the LCD of a simple matrix drive method using STN LCD etc., the still low 
sheet resistivit}' below 3ohms / ** is demanded 

[0008] However, also in the ti-ansparent electric conduction layer of the three above-mentioned layer structure proposed in the 
7thIC VM, the sheet resistivity about at most 5ohms / ** did not pass to be obtained, but there was a trouble where sulficient 
conductivity was not securable. In addition, although*it is possible to reduce the sheet resistivity to about 3ohms / ** by making 
thickness of a silver thin film thick about 16-18nm, visible-ray penneability (especially a long wave with a wavelength of about 
610nm visible-ray permeability by the side of merit) falls to about 75%, and the function as a transparent electric conduction layer 
will be spoiled. 

[0009] FurtheiTnore, when it was easy to combine with the moisture in the air into which the silver thin fdm invaded from the 
laminating interface etc. in'the transparent electric conduction layer of the three above-mentioned layer structure, and an oxide 
was generated on the front face, and a silverfish-like defect was produced, for example, it applied to the transparent electrode of a 
LCD, the trouble of being easy to produce a display defect etc. was shown in the display screen. 

[0010] It is in offering the transparent elective conduction layer which this invention was made paying attention to such a trouble, 
and conducfivity and whose visible-ray penneability are [ the place made into the technical probrem ] high at a thin film, 
moreover does not have a degradation with the passage of time, and was excellent in the store stability. 
[0011] 

[Means for Solving the Problem] When this invention person etc. repeats a study zealously in view of the above technical 
technical probrems, it sets on the transparent electric conduction layer of the thi ee above-mentioned layer structure. If the 
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transparent oxide which consists of mixed oxides, such as indium oxide and a cerium oxide, instead of i f O thin fdm or 10 thin * 

film is used The refractive index increases, while the rate of a light reflex is reduced, visible-ray penneabilit\^ is increased, the 

thick silver thin film of the thickness excellent in conductivity is used, moreover the transparent electric conduction laver with 

hi^ visible-ray permeability is obtained, and this transparent electric conduction layer discovered having veiy high moisture 

resistance further, this invention is made based on such technical discovety. 

[0012] Although this invention persons had also proposed the electric conduction layer of the structure which pinches the silver 
system thin film which serves both as and offers the low resistance below 5ohms / **, and high penneability, and which contains 
the copper of 0.1 - 3 atomic ratio (only henceforth at%) as a configuration by the transparent oxide thin film, this conligiiralion 
was [ moisture resistance ] a little insufficient. For example, as a damp-proof accelerated lest, the lault which a minute silveriish 
generates was in the pattern of the electric conduction layer of the stiiicture which pinches the silver system thin film containing 
lat% copper, and its bottom of 60 degrees C, and 90% high-humidit>'/temperature environment of humidity' was inadequate tor it. 
[0013] Namely, invention concerning a claim 1 sets a silver system thin film with a thickness of 5-20nm on the transparent 
electric conduction layer of a thi-ee-tiered structure pinched in a transparent oxide thin film. It is the transparent electric 
conduction layer characterized by being the mixed oxide of the 1st base material in which the above-mentioned transparent oxide 
thin film contains the oxide of the metal which is easy to dissolve with silver more than a kind, and the 2nd base material which 
contains the oxide of the metal which seldom dissolves with silver more than a kind, and being the silver alloy in which a silver 
system thin film contains gold at least. 

[0014] In the transparent elective conduction layer concerning this invention according to claim 1, it is a desirable example to 
consist of a mixed oxide with the 2nd 1 or 2 or more base material as which the transparent oxide thin film was chosen from the 
1st base material which consists of indium oxide, titanium oxide and a zirconium oxide, an oxidization hafnium, tantalum oxide, 
or the cerium oxide. 

[0015] In the silver system thin film, the silver gold alloys which cany out little inclusion of the gold are all rate dissolution 
(peritectic), and since it dissolves each other completely and a precipitation in a copper silver alloy i.s not seen like a silvci* copper 
alloy (eutectic), they have quite good penneabilit}' by the visible region. When using the electric conduction layer of a 
configuration of pinching a silver system thin film for the simple matrix LCD v/hich dem.ands low resistance below 5ohms / ** 
like STN LCD, if the addition of the gold in a silver alloy is not held down to less than [ 4at% ], it is hard to be compatible with 
the low resistance below 5ohms / ** in high permeability. Moreover, contribution of a up to [ the moisture-proof disposition of 
the electric conduction layer of a configuration of pinching a silver system thin film conversely ] is effective from 0. 1 al% of little 
addition, namely, invention concerning a claim 2 - a silver system thin film - gold - 0. 1 - 4at% (atomic ratio) -- it is 
characterized by being the silver alloy to contain 

[0016] Moreover, when premised on patterning of the transparent electric conduction layer using the etching reagent, in order thai 
the residue centering on gold may tend to remain in the substrate front face after etching in a configuration of pinching the silver 
system thin film which added more gold than 2.5at%, it is good to make a golden addition into less than [ 2.5at% ] still prelerably. 
namely, invention concerning a claim 3 - a silver system thin film - gold - 0. 1 - 2.5at% - it is characterized by being the silver 
alloy to contain 

[0017] hi the configuration which pinches a silver system thin film, it is effective in making the pemieability ol'a transparent 
electric conduction layer improve to add a cerium oxide to indium oxide according to the addition of the oxide of the metal which 
seldom dissolves with silver, such as a cerium oxide, while an effect is on the moisture-proof disposition of a transparent electric 
conduction layer. If the permeability of a transparent electric conduction layer sets the thickness of a silver svstem thin lllm 
constant, enhancement can be expected by making high the refractive index of a transparent oxide thin film. This invention 
persons found out the mixed oxide of indium oxide and a cerium oxide as a transparent oxide thin film in consideration of all of 
the reduction in resistance, high permeability^ and moisture resistance, and etching workability, alter examining \'ai"ious mulcruiLs. 
That is, the 1st base material is indium oxide and invention concerning a claim 4 is characterized by the 2nd ba.se material being a 
cerium oxide. ' 

[001 8] As for the refractive index, as a transparent oxide thin film, it is desirable that it is within the limits of 2.0 to about 2.4. 
Although the higher one of a refractive index is good, if 2.4 is exceeded, the retlex from the transparent oxide thin film itself will 
become large, and it will seldom come to maintain high pemieability and a low rellection factor as a transparent elecii-ic 
conduction layer. Conversely, in 2.0 or less refractive index, it stops pressing down rellex of the light by the silver system thin 
film inserted, for example by the 1 5nm thickness, and high penneabilit}' and a low reflection factor cannot be kept the same, If the 
addition of the cerium oxide in the mixed oxide of indium oxide and a cerium oxide is made into 10 (it converted except for 
oxygen element), - 80at% by metallic element conversion, the refractive index will sen^e as about 2.0 to 2.4 domain, namely, 
invention concerning a claim 5 - a transparent oxide thin film - a cerium oxide - a metallic element conversion - 10 - 80at% - 
it is characterized by being a mixed oxide with the indium oxide to contain 

[0019] Like the simple matrix type transparent electrode for LCDs, when premised on pattem fonnation, the etching manipulation 
with a fine pattern is required. In this invention, if the cerium oxide in a transparent oxide thin film is made into the level 
exceeding 40at%, the pattern formation by wet etching will become difficult. Desirably, as for the addition of a cerium oxide, less 
than [ 40at% ] is good, namely, invention concerning a claim 6 - a transparent oxide thin film - a cerium oxide - a metallic 
element conversion - 10 - 40at% - it is characterized by being a mixed oxide with the indium oxide to contain In addition, since 
the density of the spatter target which is a raw material material, and conductivity and an intensity are raised in case the vacuum 
evaporationo of the mixed oxide of a cerium oxide and indium oxide is cairied out by the sputtering method, it is possible to 
fabricate an oxide of a different kind as small quantity', in addition a target. 

[0020] In addition, when the thickness of the above-mentioned silver system thin film does not llilfill 5nm, the conductivitv of a 
transpai-ent electric conduction layer is low, and in exceeding 20nm, the light transmittance becomes low and neither olThe cases 
stops being suitable for the above-mentioned ti ansparent elective conduction layer. 

[0021] Moreover, patterning of each of above-mentioned transparent oxide thin films and silver system thin lllms can be cairied 
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out by etching processing which made the nitric acid the etching reagent. Namely, the transparent electric conduction layer which 

forms three layers, a transparent oxide thin film, a silver system thin film, and a transparent oxide thin film, and is applied to this 

invention on a substrate is formed. Next, after fomiing a resist layer in the shape of a pattern on the transparent oxide thin film 

exposed to the front face, it is possible to can7 out patterning of the site exposed from this resist layer to the paiiem configuration 

in which the thin film of the three above-mentioned layers earned out position matching mutually by etching by the nilric-acid 

system etching reagent. The mixed acid of nitric-acid systems, such as an acid which adds the acid of other t}'pes, such as others, a 

hydrochloric acid, and a sulfuric acid or an acetic acid, to a nitric acid, and changes as this etching reagent, or the nitric acid which 

carried out amount addition of the surfactant a liule can be used. [ nitric acid ] 

[0022] Moreover, although each of above-mentioned silver system thin films and transparent oxide thin films can be foimed bv 
the sputtering method mentioned above, and also they can form membranes by the vacuum fomiing [ membranes | methods, such 
as a vacuum deposidon method and the ion-plating method, the sputtering method is suitable from the point ot'the; productix iu-. 
And in the case of membrane formation, by controlling the amount of oxygen inside membrane fomiation eciuipmeni, the oxygen 
element content in the above-mentioned transparent oxide thin film can be adjusted, and the refractive index can be controlled. 
Moreover, in this case, in order to prevent a degradation of a silver system thin film, the moisture inside membrane formation 
equipment has the fewer desirable one, and in order to secure the etching fitness of a transparent oxide thin film, it is desirable to 
form membranes at 180 degrees C or less or the substrate temperature of a room temperature. And after fomiing a silver system 
thin film and the whole transparent oxide thin film at 180 degrees C or less or the substrate temperature of a room temperature, it 
is possible to increase the conductivity of these whole 3 layer membrane by canying out etching processing of these whole 3 layer 
membrane by the nitric-acid system etching reagent, and next perfomiing annealing processing at the temperature of 200 degrees 
C or more. 

[0023] Next, as a substrate which supports the transparent electric conduction layer concerning this invention, glass, a plastics 
board, a plastics film, etc. can be used, for example. Moreover, the transparent electric conduction layer concerning this invention 
is applicable as a transparent electrode of the LCD which is equipped with a light filter or is not equipped with this, and also may 
use the face plate of the glass of CRT as a substrate, and may prepare it in the screen. Moreover, the transparent electric 
conduction layer concerning this invention can also be used as a transparent electrode airanged at the optical incidence side of a 
solar battery element. 

[0024] In addition, it is also possible to prepare a protection layer on the transparent electric conduction ln\'cr concerning lhi< 
invention. As such a protection layer, it is a lucite and Si02, for example. The transparent inorganic thin film of a grade is 
apphcable. Moreover, it is also possible to use as AR (acid resisting) or an AG (anii-********) layer as this protection lavei- with 
the application of the resin layer and light-scattering layer of a low refractive index. 

[0025] A laminating can also be earned out as an EMI (electromagnetic wave shield) combination layer of a low relleciion factor 
on AG layer, moreover, the transparent thin film fi*om which a refractive index is different from the viewpoint of AR to the site of 
the vertical layer [ either ] of the transparent electric conduction layer concerning this invention — a laminating — or it may insert 
and an optimization of a reflection factor or permeability may be performed 

[0026] According to the transparent electric conduction layer concerning invention according to claim 1 , since a silver svsiem 
thin film contains gold in silver or a silver alloy, it can improve the moisture resistance of the electric conduction layer of the 
structure which pinches a silver system thin film, furthermore, it is based on the silver alloy which added copper -- the electric 
conduction layer better than the electric conduction layer of a configuration in respect of a light transmitiance is obtained similarly 
** [ according to a claim 2 and the transparent electric conduction layer concerning invention of thi'ee publications, there is no 4 
about the addition to a golden silver system thin film ] Since it presses down less than [ 2.5at% ], the electric conduction layer of 
high permeability in low resistance can provide as a layer which can etch. According to the transparent electric conduction layer 
concerning invention according to claim 4 to 6, the electric conduction layer of high permeabilit}^ and a low reflection factor can 
ofifer a transparent oxide thin film by the transparent oxide thin film of a high refractive index. In addition, the electric conduction 
layer which is rich in moisture resistance can be offered, holding etching nature by adding a cerium oxide to indium oxide. 
[0027] 

[Embodiments of the Invention] Hereafter, with reference to a drawing, the example of this invention is explained in detail, 

[0028] 

[Example] 

<Example 1> The principal part consists of a transparent oxide thin film 1 1 with a thickness [ by which the laminating was 
carried out one.by one on the glass substi'ate 10 with a thickness of 0.7mm as the transparent electric conduction layer 1 
concerning this example was shown in drawing 1 ] of 3 3nm, and the silver system thin film 1 2 with a thickness of 1 5nm and the 
transparent oxide thin film 13 with a thickness of 34nm. in addition, the above-mentioned transparent oxide thin films I 1 and 1 3 
- the any -- although the cerium oxide was made into the mixed oxide added to the thin film of indium oxide 30al% hv the 
metallic element conversion except oxygen moreover, the silver system thin film 12 -- silv er -- gold -- I .()ai% ii is the iidded 
silver alloy 

[0029] And this transparent electric conduction layer 1 is fomied by the following technique. First, after an alkali system 
surfactant and water washed the fi'ont face of a glass substrate 10, it held in the vacuum tub, the plasma treatment called reverse 
sputtering was given, and it washed fuilher. 

[0030] Next, without taking out a glass substrate 10 out of a vacuum tub, where this glass substrate 10 is maintained to a room 
temperature, the transparent oxide thin film 1 1 , the silver thin film 1 2, and the transparent oxide thin film 1 3 were fonned one by 
one by the sputtering method. 

[0031] Next, the resist layer of an electrode configui*ation was fonned on the transparent oxide thin film 1 3, where it etched the 
site exposed from this resist layer by the nitric-acid 'system etching reagent and position matching of the thin film of the three 
above-mentioned layers is carried out mutually, patterning was cairied out to the elecUode configuration, then annealing 
processing of 220 degrees C and 1 hour was performed, and the above-mentioned ti'ansparent elecU'ic conduction layer 1 was 
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formed. In this way, the sheet resistivit>^ of the obtained transparent electric conduction layer 1 was about 2.9ohm/**. Morcoverr 

the visible-ray permeabilit}^ is shoum in di'awing 2 as a solid line. Although surface observation was earned out after holding this 

transparent electric conduction layer 1 that cairied out pattern formation in 60 degrees C and 95% of humidit}' for 500 hours, it 

was not what produces appearance change at all. In addition, it was 2.24 when the refractive index of the transparent electric 

conduction layer by this mixed oxide was measured. 

[0032] the <example of comparison> example 1 - the same -- however, a silver system thin film silver -- copper -- I .Oat% -- 
with the configuration made into the added silver alloy, the thickness and the process were made the same and the transparent 
electric conduction layer was formed Visible-ray penneability was combined and shown in drawing 2 with the dashed line. It was 
less in respect of permeability a little from the example 1 . Furthermore, when the transparent electric conduction layer of the 
example of a comparison was saved in 60 degrees C and 95% of humidity, 1 90 hours after, the silveiiish occuired and it became 
poor. 

[0033] The transparent electric conduction layer 1 shown in drawing 1 by the <examplc 2> example 1 , and tins eunlii^uraiiun and 
this process was formed on the glass substrate, however, although the thickness of the silver system thin film 1 2 is the same as 
that of 1 5nm, the sheet resistivity value of each transparent electric conduction layer which made composition of the silver alloy of 
the silver system thin film 12 0. 1 - 4at% is shown in Table 1 In addition, a sheet resistivity value is a value measured after 
annealing processing of 220 degrees C and 1 hour. 
[0034] 




[0035] it was shown in Table 1 - as - gold -- 4at% - also in the transparent electric conduction layer by the added silver alloy, it 
has the very low sheet resistivity value of 4.9ohm/** All were 90% or more on the wavelength who.se light transmittance of each 
transparent electric conduction layer after annealing processing of 220 degrees C and 1 hour is 545nm (green), the wavelength of 
610nm (red) -- gold - 4at% - it is what was added and 89% and the light transmittance are falling for a while Addition of the 
gold which exceeds 4at% also from the point of a light transmittance is not not much desirable. 

[0036] Moreover, it was [ that there is no silveifish occurence in all ] good, when the transparent electric conduction layer was 
respectively saved under 60 degrees C and the high-humidity/temperature of 95% of humidit)^ and appearance change 200 hours 
after was observed. Moreover, when the appearance of each transparent electric conduction layer saved on these conditions for 
500 hours was seen, there was no appearance change in what added more than 0.4at% gold. 0. In the 0.2at% thing, the minute 
silverfish had occurred 1 at%. All were better than the example of a comparison of the silver copper alloy which added copper, in 
addition, gold and copper - in all, under 60 degrees C and the high-humidity/temperature condition of 95% of humidit)', the big 
silverfish generated the transparent electric conduction layer by non- added virgin silver after 24 hour progress 
[0037] 

[Effect of the Invention] According to the transparent electric conduction layer of this invention, it is the electric conduction hiver 
of the structure, which pinches a silver system thin film in a tran.sparent oxide thin film, and since a .silver system iliin titrn coniains 
gold in silver or a silver alloy, its moistui'e resistance will be enough and it can offer the transparent electric conduction layer of a 
high light transmittance and low resistance. 

[0038] ** [ according to a claim 2 and the transparent electric conduction layer concerning invention of three publications, there 
is no 4 about the addition to a golden silver system thin film ] In order to press down to 2.5% or less, there is an advantage that 
minute pattern formation can do the electric conduction layer of high permeability in low resistance by wet etching. According to 
the transparent electric conduction layer concerning invention according to claim 4 to 6, the electric conduction layer of a high 
refractive index and a low^ reflection factor can offer a transparent oxide thin film. In addition, the electric conduction layer which 
is rich in moisture resistance can be offered, holding etching nature by adding a cerium oxide to indium, oxide. 
[0039] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The transparent electric conduction layer characterized by being the mixed oxide of the 1st base material in which the 
above-mentioned transparent oxide thin film contains the oxide of the metal which is easy to dissolve with silver more than a kind 
in the transparent electric conduction layer of the three-tiered stmcture which pinches a silver system thin film with a thickness of 
5-20nm in a transparent oxide thin film, and the 2nd base material which contains the oxide of the metal which seldom dissolves 
with silver more than a kind, and being the silver alloy in which a silver system thin film contains gold at least. 
[Claim 2] the above-mentioned silver system thin film -- gold -- 0.1 - 4at% (atomic ratio) - the transparent electric conduction 
layer according to claim 1 characterized by being the silver alloy to contain 

[Claim 3] the above-mentioned silver system thin film - gold -- 0.1 - 2.5at% - the transparent electric conduction layer 
according to claim 1 characterized by being the silver alloy to contain > 

[Claim 4] The transparent electric conduction layer according to claim 1 to 3 characterized by for the 1 st base material being 
indium oxide and the 2nd base material being a cerium oxide. 

[Claim 5] a transparent oxide tlrin film - a cerium oxide - a m.etallic elem.ent conversion -10- 80at% - the transparent electric 
conduction layer according to claim 1 to 4 characterized by being a mixed oxide with the indium oxide to contain 
[Claim 6] a transpai'ent oxide thin film - a cerium oxide - a metallic element conversion - 10 - 40at% - the transparent electric 
conduction layer according to claim 1 to 5 characterized by being a mixed oxide with the indium oxide to contain 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section showing one example of the transparent electric conduction layer of this invention. 
Prawing 2] It is the graphical representation showing the spectral transmittance of the transparent electric conduction layer of ihe 
example 1 of this invention, and the specti'al transmittance of the electric conduction layer of the example of a compari.son. 
[Description of Notations] 

I Transparent Electric Conduction Layer 
10 Glass Substrate 

I I Transparent Oxide Thin Film 

12 Silver Thin Film 

13 Transparent Oxide Thin Film 
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